From genomics to drug targets.
The era of molecular biology and cloning brought new knowledge about the structure and function of drug receptors, and demonstrated that the term 'receptor' must be distinguished from other molecular drug targets such as enzymes, transporters and ion channels. Analysis of the targets of all current therapeutic drugs has shown that more than 95% of these are proteins. The DNA sequencing of the entire human genome has led to identification of many previously unknown proteins that may represent potential drug targets. In order to understand fully the functional mechanisms of a protein, it is crucial to know its three-dimensional molecular structure. This may be determined experimentally by x-ray crystallography, nuclear magnetic resonance (NMR) spectroscopy or electron microscopy, and computationally by structural bioinformatics and molecular modelling. The molecular targets of nearly all current psychotropic drugs are membrane proteins. These have proven extremely difficult to purify and crystallize due to their amphipathic surface, with a hydrophobic area in contact with membrane phospholipids and polar surface areas in contact with the aqueous phases on both sides of the membrane. We have used molecular modelling methods, based on crystal structures of related proteins, to model various neurotransmitter receptors and transporters. The receptor and transporter models have been used to study their structural properties, functional mechanisms and the molecular mechanisms of action of psychotropic drugs. Our results demonstrate the large structural flexibility of transporter and receptor proteins, with substantial movements and conformational changes taking place during substrate translocation in transporters, and by agonist induced receptor stimulation.